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Abstract of JP2004301825 

PROBLEM TO BE SOLVED: To provide a 
surface position detection device that can 
precisely detect surface position information of 
a surface to be detected even when a 
refractive index of a detection light for surface 
position detection on an optical path changes. 
SOLUTION: The surface position detection 
device 100 is provided with a light projection 
system 8 to project detection light onto a 
surface S to be detected and a light receiving 
system 9 to receive light reflected on the 
surface S, and it detects a surface position 
information of the surface S on the basis of 
information acquired by the light receiving 
system 9. A plurality of beams of light L1 and 
L2 are projected as detection light onto the 
surface S at incident angles [theta] 
<SB>K/SB>and [theta] 
<SB>2</SB>respectively. Even if the refractive 
index of a medium on the surface S changes 
due to temperature change, the surface 
position information can be corrected based on 
the beams of reflection light of the lights L1 
and L2. The surface position detector 100 is 
useful for an immersion aligner. 
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3te$tl-g.« <rcDh^. ?«#5 OiiflffS^^T! tlSS^ix-CfcD. i«t^«?S#:5 0 
c^JSKf^in-ra-S. >Ic7)t#^ISl. m2<7Dt&ttfJ3fcLl. L2<?)-€-fL-? ! fU±*K 

P«0^ffiS±t=*j^Tl^tfiSfciait$fLS. Ufcj&^-C, 0£«§M: (iSJK 

SE-fb) #=5:v*KflrC{4. SSP**Z«rtriflitSB«jLfc«^. SStftL l r^S^^itW 

[0038] 

ssp**ztts-iftit^i6-fr-ft=. ssflcsofoiae^Ti j&»£>t 2 t^ffcu ^soco 

A. S&2«9*ttfi3fcLl. L2ti, f£>M^p L 5 O^^H 

T<7)JBi«t£3£-ffc;S-£&. Zcr>m$tftcr>mUz1¥~?X. mi. IS2^m3tLl. L2<7) 
MitfLl' , L2' tcsrti 3 fc^t&U iWci'JSSl^ai^Llco^KPeo 

mmsizftt&xMfttfe i ! ' t^ftu m2o^ttj3tL2«sffipo^Hst 

M^-I.ASW^'^2 J&»^>^2 ' fcSEfl^S. mi^m3tLl^)KI+^Ll r<7) 

^{±S3^9AW*fii:Slg^|6ltlfBilD l^'tLTMM*L 1 r ' t=5r§» 
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?RIf^L2r' fc^-S, 0 
[0039] 

A^arcsin(n/(n+An)] ■ s i n 8 ■•■ (3) 

Ad = d- C t a n ( 0 + A8 ) - t a n 6- D / ( 2 t a n 0 ) ■•■(4) 

[0040] 

;;t'. (3) K^iot, nenecomzmm-h. e-y ^<? 2 xfohcr>x\ 

m 1 CD8ttfJ31£L 1 CDAS«S<OTfc*A 5 ! ( = ' -6>! ) fc, ^2<7)^ffi3tL2cOA 
Sfflcol^fcSA 0 2 ( = 0 2 ' -0 2 ) fctiMSrSflttSr-S ^ti»9>i, mi 

[0041] 

SS^PfsffiO? ^-^Xfia^mi^M*Adi;tOllBf^^JSr^-r^sOT'*§. H4 
[0042] 

5££ifcse3;frC^S*£\ mW5 0bLXcoW\(.cr>im.i) i T l frkQ. 0 1°C^£LX 

d, l±K2 0nmtl) f ), IS 2 <?)8lifJ3£L 2 tcS^"< 7 t-*Xfil«[illf 1A d 2 
liSij8 0nmt*l. -T^^, 04CQf^J;tUi\ JJS 1 mmcoMft (tK ) 50cDiSJK 

MAdi , Ad 2 I/ZI&6 0 nrntfOH^itTt^ 
[0043] 

JJ^o^i ( 3 ) . ( 4 ) 3&»&HJtea»& i 3 fc. «iffi3tefc*^< y*- #*GBl<DtfcajIft 
H*A d{±, jaflceoiaSSE^t ± SJBSf *«^Eft:tiiSJtW-S . Lfctfo T . Ml com 

m^L i ta^< ^^-^xes^istajifti&MAd! m2comm^2izm^<yt 

-^X{4Bco^tiif^*Ad 2 t«H (Ad ( -Ad 2 ) fc^ffc^iaS^tiSSSr^ 

sfttiiBWiti.. m4<7)mmz$5^x. *s*&be<?5o. o 1 °c<nmuz x *> 
xm^Mim^Anmthtzti-ht, h&m&mz&v&mmm&<?M (Ad t 

-Ad 2 )*'3 0nm ( = 6 0 nm/2 ) Of^Cli, ^CDi&mmtlZ J: D fS^ S^ftccD 
gt/f^O^bii A n/ 2 i: & „ 
[0044] 

2 to ffimytL 2 tzx K>w.m^tih^UPmmcoy^-^x{m.z 2 tcom (z 1 -z 2 > 
a. s«p«a^(3ff^itfis^^mLTv^^T\ ?s#a^ajK3E'fl: (mmmmt) 
mutszikL&^jf 1 , mfacv-i&m^mzx'ommmfi^k-f&t, *<?)y*-*A®&cD 
ffiftm (z a -z 2 ) ^SftfsM^ibMLT^tf-So mzmnz, ^7*-#xfir 
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[0045] 

mM(Zj -Z 2 ) #att«SL^ft£JtflJLT^fc^S. Lfzti^X. 
fit^itz, -z 2 ) fcSSf*3Eifc*i:«0Mffi, Wi?fcfltf)i&K£S{fc* k?Sfr 

[0046] 
[0047] 

AF^ttiSai 0 011 fOffll^SCONT^^^'*, fflgPSlHtlWCJlKO 
ttaj3tLli:ffi2<!0ttaJ3eL2f:Sfiit-rai:i:tC M*L1, L2fc*tJE-rS2£«t 
P^cMA^OKStftL lr, L 2 r £«te>"+?-2 3 T'-Hl-mS* U IS 1 OtfctfiftL 

[0048] 

©JfPSBcoNTii. M^W^t-^fMZ! tz 2 hcnm. (Zj -z 2 ) 

^iB«$^T^4 7*-^xtea<?>«iajii (Zi -z 2 ) o^mnmcit 

MA n b cr>m^mzm^X . Iffik 5 0 OBtffl^-ftgA n Sr^l, ( >v 7"S2) 
[0049] 

§^>CiiglCONT(l X^-yy°S2T^bb?zmffimm\:MLAnl l zm^->T. Xt- 

1^1 E'ft LT V ±IE5$ ( 3 K (4) JffiiT, ^T'/7°S2 T^ft^HJ/f^-ftM A 
ntioT^tSASfft^fLfiA©! £^#>, ^C0A£?! 1 COWUtiftL 1 

J: § 7 t-*xfil«SKlMA d ! -f-LT, A d j fc^-? 

wc, Igl^m^LlSrfflU-C^mS^^P^fflO^^-^^eSZ! fcffllEU 

[0050] 

fflffl^SCONTfi, «iEL^KKP^BOBfiaWfg^*-3'V^T, iOSlE 

HtatePosHstoeap^^imfi-rs (xt y7S4) . 

[0051] 

Srts, d^r-m.. mwsocnm^dtnmmX'hhi^z^xmmLtzt^ mums 
coNTcti mmcoBZ dtzttmLtzmmm^ifrimzti-z^z, « ttz. zzxit 
mvf<5o\im<x°fohi>K mv^mmzmttzmMmm^ibim^tLxv^. ttz. % 
ic7)mttiy6Lizm-oxmiii£titz7*-%ximz 1 -eti&<, m2<otkta^2^ 
->xmta^tLfzy^-^x{iLsz 2 zmjELxm->xh£^« fz?zL. Aims^sv* 
mmmmm^mia^mm^m^^x. m2comni^2i^-t ycomtaitbL. mico 

[0052] 

bz?>x\ msz&KmffimmMzstb&tztbiz. x%me x t^jtm& 2 bcvmmm 
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MP^zmjjfotz&w&iiLmffi&mgim&T-tz.. Lfz^^x, «kb3Kli, l2oss 

Pftffifc*«-£AIt%(i^;fxafl3 0° ^0<9O° O^^fltstLTV^Clt^SL 
<(4. lftaJ3tLl, L2«3£«P^Hfc:it^S7J!hft(i j e-*l J PfL7 0* ^<9<9 0* 

8Kii3l5Ll, L2tizm-&tm (*> ^StJr*ta«P|»MM (^xf 

Ll, L2C0AI^(i*iX^'ti8 4 o <#<9 0° ^"H4LV^ 
[0053] 

[0054] 

SaB&gfcfi^fclgU ftaMfc«fc9ffitt5 0<o®iff^^Srr.&i:. ?x?mw< 

;^-ycoimzmm i ±t&zttf^itoti&„ mm*. m&5 ocommm^mzmK 
miJrmmtmizkt^xmfcPtzm^fi&j^—yi&^xir-v y^K<n^mm.m>^ 

t\ *«P^|g^S^i-l»>^->«#t^^t^^J;3^. *S«#ttiS^SPLC 

mfo 5 o «®*f ^^ft ( iOK^ffc: ) tff->t, ; - ycofftcox 4r- y >^^f ah- 
m^mttz*), sf^^PL^-^^sg^igiijL^D. iiuiitfiEL 

[0055] 

hzbx-^h cox- . MMPcomms crm&umM* wsa < mta-t s - 1 s . 

^mx-mwLPfrzMJjmzfmLfzmi^. mm^i rco^ytmcoymtmrnttmco 
•rti&b%MftL 2 rco^m^mkb mw&i}fa0yrti&bimi'cg3& b txtrnv 

fzfiK «SffK(±, 2-)«fLl, L2C07Jim& 1 , e 2 Al^TH^t, jaffc 
L 1 rOS^O^ffltm^^«-rfLfitKl«L2 rcOg^^tStStt:^^] 
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[0056] 

mmxm-mz±m.i l zx^x^ h 1 1 & t . sfiep±<o:7 * m^'x h^*^*^ ( i^x 
) m^n-fhmmm^vm^h^ . ttz. miitmmiztt-t&mmwti^^cbhiz 

6 <1T V -> £ 3£¥« ^ Oil® £ S fM i> M3#T- § S . 
[0057] 

-f LT„ ifcft^ 1 9 3 nmjgS«a63BEELtSt^S*fcK (*) CDJSff* n Ji 1 . 4 4 
— 1. 4 7@Kf9^Tti l 5'rfc5/iA. f83t:3t:E L03tilt LTA r Fx^fy7l/- 
-!f3fc (i£*l 9 3 nm) £ffl^ft*§1=r. ffiKP±T1±l/ru -t^xibh 131 — 134n 

. -t&^i. 44-1. Ai^mmzu.±^ti^tzih, m^Tmm-t^i^tmmm 
^mAmmtmi^'c^tii^^^^^izii.^ mm^p^muwa. vmMzit&zb 
, i <a*-e t> annals i*i±-r s . 

[0058] 

^m& s m s mwj s &ft$>tix^&. z^m^mmmsm^p^mmm^zmm ( 
ftw-wmt^&.ztizxt), m^mmExcomm. mm&iz&^xm&emp 

LtftfSjW, mMP±.Tnmyt%;ELcr>m3Z. Jk^M^^-^Wf^tWA ( 
Mz-tfi/V 3 ) jt^«¥1t¥iS«*Ktt* LX i> , 5 0 * Sot £ 

^^tf^wRSr^i-rsfe'ftrj: < . ?ffi#;5 o ^stdnrs^st^i^xtt- 
^zit^x^^^xvm&^^bv^m^hh. ttb*>. xy&tELcomtizx 

c\cr)m^m^itmw%m7^mMbtz,c\bi<z£*), vyxnz\t^x^m^o-=t 

^h* s ffi<, R^3zM<<zm-t&£Tffi$:m.<^&c\ktfX--%. ^yft^^^b (5>-- 
y Xn x h ) co±#^x;L— x -y h wIT^Wx. ■§> r i: 4 „ 1> "hhk, . *SH#3te^ 
PLco^SM^ffiDftttS^S^VvXT-a-^T^ i^. 4ft. S»3t^PL<05fe 
SffifcKDtttt-S^SH^ LTli. SfM^PL^^tt. ffljllfJKH (SRHUXfl 
. nvJKit^) OiIfi£ffl^£3^X^— J:^. 4ft. S»3fr¥y£P L£D5fe 

«m§ -fr* v -^n®, k -t & n t x *) , &m&t> =&■ h mm p k ^wttssi&mih § § . 

[0059] 

4ft. i£fls5 0O^ci:oT4it«»&#^SPLO5fe4SjO^*^taKP tcom 
tf*®^ ^ ± ^ ^MEMS L X i ^ . 

[0060] 

2^zm^-r3^A±ioamcow.m^^miT^c\bt i x^^. 4ft. tat^^^ 
-3Pt«iffi3tL i , L2*iias-i3:siefc:i±. mt^mPLzmm- &im<?>%&m? 

[0061] 
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[0062] 

spais 6^M*^?a^^t:*ttai^--s»c:t^tg-c^i». ^5 6*-^ 

m *?my v-fb-KUx— r/W (PFPE) :t^/I^^*:^ffiLTVvri iv^. 

S^iftJK-fe^-CiaffiaiS^fflll^lS/J^xUT. afiSlM, iftElfflM. m^com 
[0063] 

ft) 

[0064] 

iJCt. 06 5r#EBL^^^. AFtftaJigEl 0 0^2HSS^JBt:ov^-CiJiBH^-S. £ 
C: T\ IilTOfj£BJtcfe l v£ H @ 2 Sffl^Tf^Ji 1 JSH0BS8 b |3HXti PI^BiJiSif 
^Ko^TJiN— CD^^ftL, -t<?)giW*fB"»t L<l±m®&-th« 
[0065] 

h y^/n-yx 1 2 1 , u i^-i/>x 1 3 1 . siasjf 9 ffltf 5 ^- 1 4 1 . j&^fiEfflT 
S5-i9t, ui^-i^yX2ot. ^jk^mejb^u vFy#;i^yX2 1 1 , r-f 

7?S7-26t, X U >y b^PSPg^^^f-f-SS^X U -/ h 2 2 a . 22bt, 
fllRtf^'Jay ■ ■ *W ^-Ka^SrSS^-tryT 2 3 a. 23bfc£ffi;LT^5 

[0066] 

feftHfj^/^ 2 414, *S#:5 0&tf^PK&atrSfcffl3^fc6^£l^^S.r 

ttb-h. m^mait. WL-fkWR7 4fr?2 4izx*). m^m^immcM 

EB^SKP^HSK^LTSftW-Sifc^^S. Mi. if, SfSl SI 1 

<7)*Kf»teL 1 i: . lll«S4|tii:M^SIg2<? r )fe4fS r *-r| ) |g2^ai^L2 fcTli. & 
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[0067] 

M^fcf, ?S#;5 0Sr7j<i: U Sl«M*L 1 t LTCff (ifcf|6 5 6.3 nm) ^"g 
ftf3*U H2<?DttaJ3eL2 t LTdfl (feft587. 6nm) 

[0068] 

S«[PSIffiT'RIf L^£Oft3t:L 1 r fc L 2 r f;limmS3EI 9 fcAftf-fS . * LT 
, S3fe^9rt«0^^n>f •y^S7-2 6*jaSftL!t^lt3tLl rfigityf 2 3a(; 
Alt U ^?D^fy?S7-2 6 TRIt t tzKMJt L2r (4S3t-t ^f2 3b £ ASH" 
t. f*tyt2 3a, 2 3 btfO^mfe^^-^'^lJWKaCONT^tll^Stl, 111 

[0069] 

07^#ML^r^'^AF^m^Bi o o^^mmn^-ouxmpR-th* 07 

TUS. ^LT. at^g^ffi^fftlSSfrSNi. iH3t^8ttt4MW«2 5 36«SftfenTV^jS 

iH3teai8(i, 3tiBl Oh. iM3tX'J «y b 1 It, #*JRHMiEffl^ U y b 
P->Xl2i, U l/-l/^X 13 1:. 3fcB*f 9 ffltf 5 9- 1 4 i: . KHMiEffl^ffilS 1 5 

t . nmvyx i6t, 1 6 ^s§T^fUM#tfSit ^jfx^n^fiM2 5 1 s 

f«i.Tv^„ 3^9ti. KS^^PL^^t^SI+^AI+Sixi)*t!t%P>Xi 7 t 

. JtmsiEffl^a« i8fc, WM.<nwMvwssthwm^~ i9t, >j i/-i/yx2 0 
#*iRiiaiEffl^uyHU^;n^>x-2 1 1 , xy >y htf.<Dmumtt-t&3±xv 

7h22t, ^Rtfi^UrJ^ ■ 7* b ■ :t— b^&SSTK-te >~»?-2 3 fc &ffi£TV> 
4. 

[0070] 

3BK^-i»£IHP»2 5A*tfLTiI»3-t!r4. -r=5r*>t>, 18 (a) , (b) £ffif&W 

T\ a«PC0*ffiS^M^-^^ffi3te«AItft*SVHcS^-5.Alt^^i . <9 2 ^fS£U 
^fLm^JK-TSSI^L 1 rtL2 rtS:S^-fe>" + ?-2 3T'Km-rSii:^J:-3T, 

mimtmmmMiz. m&5o ttz, ms (a) t 

118 (b) h^M^^StCfSDjIt-i ifciot, imVTiV^AMzmfa^oamisfx 
[0071] 

#;5 ocoi&Kfffg (S#r4MffB) te£-*wr. y«o««o»a«fflf:SfiP«oaffis 

b^mmitmmLtz*) . mmpuzm^tLhr^-y^mm^^tz'o Lxv^tK 
^m^^tummm^^ ^x , ^f£s&gg 1 *»^>*#&s fLSja^aKsaHJw-r 
siocutj:^ z\ni,z£K>mm¥mPLbmMPtcoF3&mifc5ocD-i&jg. (mm 

[0072] 

ttz, ±mconmBMiz3ov>xiA, mmttxm&pcommtzmih^mtt^xd 
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[0073] 

LTt> ivv, 
[0074] 

[0075] 

^■f-\ TU7V'ffAMXffl^7XiS^ f?JK^A.'y Fffl«-fe5S .y^^/v 

) mmmztiz, . 

[0076] 

3t«^f-/7 ■ ry f ■ x^^y^^^Ms^a (^+^.y^xf 7^) com 

[0077] 

3^soflBtat/s83ia6ff(i. mit&mvi o- 1 6 3 0 9 9wsifi 0-21 

4 7 8 3-^(^714111^6, 34 1, 0 0 7f, 6, 400, 44H, 6, 549, 
2 6 9^-&t>'6 , 590,634-f) , iff* 2 000-50595 8^ ( *f {ESfcHHfffF 5 
, 969, 44 m) h^Ati¥S^¥f6 , 208, 4 0 V>S „ 

[0078] 

ytmwzmmLx^&tf, mim^m^m^Ltzx^-^mm^x^m^^m 
imytms^, x^~;j±izmfcmzwmfomz&f&L^wzMMzmn^&mimyc 
muz ^mMmjmmrchh . mjmmnm&iimhtzx^-ititmm^x^m 
z^&mimm&W-coffi&Rummimz^^xii, mumm^6- 1 2 4 s 7 3-^ 

•OWCti,. 0!li{f#ffl¥l 0-3 0 3 1 1 4^£m s ^mm$M5, 82 5, 0 4 3-^C 
[0079] 

mytmwE xcomm tuti. s«p tz*mte&?j n s * Hit 

I^7F, «Mft«? (CCD) $ ) St^]x-^^^Xi±-?X^^t"^M3t-rS3tft^S 
[0080] 

?4TX-i>i.<, %4 KfcRft&Vvtf-'f YVX?A TX'fo^Xh £\\ Xf-y't^7 
t-^Srffll^Wi, *H!fffF5 , 6 2 3, 8 5 311/5, 5 2 8, 1 1 8tM^§ixT 

[0081] 
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[0082] 

«xf-yP ST^S&tJ: D^*^SR^U±, iiS^^PLfcrfebfeSr^J:?^ 
i^J^HWIBTS- 1 6 6 4 7 5^-&M (*Bl#ff 5 , 5 2 8, 1 18) tCp*B^SK^ JfX 
[0083] 

, mnmm^8- 33022 4mm (^mmsms , 874,820^) ci¥*nt=BH^ 

[0084] 

i,±mmmm&^ss,^-^fz^mm, ^mrn^m^^xiimmmm^m-^fz^ 
^7 r i'XTJ±fr^mft&M^<Dffl.fr±xxm<vmz^ ^-y^x-ri.m^cots.^xxm 

[0085] 

lum^ffi^SExtcj: *)^x7<nn?-y*m%^m^&m%%mx7-'yy°2 0 

4 . xm&iLXxf v y° ( v y?JM, tfy? 4 yfJM, ^ v ^-yig* 

■ft-tf) 2 0 5, eiXf772 0 6f^6TifigM, 
[Hffi^ffiip-^BJ] 
[0086] 

[ hi ] ^m^mummiiimm^m^m^mw^-mmmm^^m^mf&mTh & 

[ 02 ] ^m^mitLmmmmm^m 1 is^»?r*rra«&«j£0-c«fb 5 . 

[ H3 ] m&mvmzti&smit^~tmi$i&*mxfc & . 

[H4] wfcizm-&&&ftco*Mft£w^bnm&£ij&m?$>& . 

[ 05 ] *|gaj(7)HeS^m^S^-^J^^7 n— f-v - b mxfoh . 
[ 06 ] *H^«0iBfi[1B«tajSB«0« 2 h „ 

[ 07 ] #«9i?)Hesi&ffi£gB<93& 3 njgjf jr ^^-rnB&«fig0T* t . 

[ 08 ] tt^lFJ«£^-r#MT s . 

[ 09 ] ^mfaT* u x commT.m^-im 7 n-f - -v - b ht* s . 
[010] mkc^m*imt&fcto&&3m?$>&. 

[^ol^HH] 

[0087] 
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